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I, kON B. WONG declare: 

1. I am a co-inv«ntor, with Robert F. Dvorak, of the subject matter described and 
claimed in the above-identified patent application, Application No. 09/981,603 C*the present 
application")' 

2. This declaration is to establish completion of the invention in the .present 
application in the United States, at a date prior to July 10, 2001, the effective date of U.S. Patent 
No. 6,259.996, which was cited by the Examiner. 
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3. The document attached hereto as Exhibit Us a true photocopy of an invention 
disclosure statement dated prior to July 10. 2001 (date redacted) showing completion of the 
above-identified application in the United States of America prior to July 1 0, 2001 . 

4. Robert F. Dvorak and I diHgently worked on the arc fault circuit interrupter 
system from at least a time prior to July 10. 2001 until the completion of the filing date of the 
present appUcation. Our work during this time period included the actual work on the subject 
device as well as coordinating with the attorneys to prepare the patent appUcation. 

5.1 hereby declare that all statements made herein of my own knowledge are true 
and that all statements made on iitformation and belief are beUeved to be true; and fiHther that 
these statements were made with the knowledge that willful false statements and the like so 
. rm^ are punishable by fine or imprisomnent, or both, under Section 1001 of Title 18 of the 
United States Code, and that such willful false statements may jeopardize the validity of the 
above-referenced application or any patent issuing thereon. 
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see attached sheets 
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What improwm«it over the kxtoMn 



jitlogy (technologies of Square D and Others) ^mplished by this Invention? 



What frnprovemOT — a 

system on Cip design provides ;^«^-J,PJ«,Xd''?^^^^ 

as a reduction in ««'=«f"}„""^?5ic"rco8t reduction and ease of assembly, 
^rts and part placement results^xn J^JJfJJ^iJ"^^,^^ Voltage correction is in^roved. 
SrcrrcJ"t';e%!^e"n ;:p«ved?°Sdnrou;d fault personnel protection can «,e 

provided . 



5. u««*»«l-»»*n«„<»-» P-*-"''«»«-'^ 

s^aar results? 

square D AFCI modules in HOH ««J QO circuit breakers. 



• or new combinations of laiowmelsinents or sottw^ 

6. What new elements (e.g. components, cireuits. process steps) or new comomauon 
orochtoed the improvantent? 

on cbip 

r Acurrent source driven test buffer 

?• f c5JS StiS'i^SS'S'he bandpa.. filter con«p.rator outputs 
J: Sf liet ml asurement and software correction. ^ 

^ ?S^L!:i?rr5nSr5f^rrc1^^^ with arc fault detection. 



N, 
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8. Vymatwasthemntalcor^tlondate^^ Always attach the •art.es.orawms and the eartieMvmtten 
pertinent engineering log sheets, drawings, etc.. 
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10. When was the device first built and tested? 



REDACIED 



11. Have you prevloosly sew. or heard of this invention (or a 

invention. 



similar hwentlon)? if so. please explain structural dMfeiences from your 
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n /K-x m«rf«7 How and to whoih? state title and date of pul»lic8tlon. if any. 
13. When (was)(wilOthefir«d^a.u,e outside S<^,areO(»») made? Howandtowhom 
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Description of the Invention : 

i-o the use of a Sytem on Chip solution for arc 
This invention P«'"^"f. c^cuit breakers or receptacles, 
fault detection prinuirily J^^^^^J ^^ere sise. This microchip, 

typically but not l^»i^«f.i°^^*"pn„;;d firing board with a minimum 
:nxiS':Son:Jtr lllll^'X^^ detection and tripping of 
the host wiring device- 

block diagram is shcvm in Figure 1 below. 



VODA 



VDD 



VSUP 




GND AGNDAREFCLKO CLKI 



Figure 1 



The system on chip monitors line voltage and ^'I^ff^iriJ certain 
2licl and analyzes them ^^^f « PJ^JJ^t,:^ Ty S arcing algorithm 
arc detection criteria are "™ocontroller' s memory, the chip 

from the load. 





The various functional blocks and their respective operation is 

described below. 

limits, for example 4 to 7 volts. 

*»• . senses the chips regulated 

AREP is externally connected to the RBFiw pxn 
?;ir^Scuit «Hf terentiaXly n«as^s J.in^^^^ 

terminals of the host f«^i«7^?J^ ""jHteied as shown at the 
divider. The voltage signal is lo- pass «xc tor«onics 

low pass filter block to signal is sent to a 

ind To provide Ser^d S J^flnput of a sero 

first channel of a multiplexer ana •* 

crossing detector. 

e. *C ^ line voltage differential 

A comparator at the o^^P^^.^^^fii^Je tine voltage for use in 

J.e^S?if ier at the ^^Jfl^J^^l^l'- ^^Tl^:;^'/ 
iT%TtirT^ 1^.\ti'lorilcon^ Channel of the «at.plexer 

previously referenced, 

di/dt Signal iJ^tH^SK^z tf iJSz range^ppearine 

filters. Broadband nois^ tn^^cator of the presence of Arcing, 
at the DIDT input is one indicator ox ci« f 

b. Bandpass Filters ^ ^ diagram of the di/dt sensing 

Figure 2 shows a more detailed ° = ^ ^ 20. 33 and 58 

sySe».Three switched cap f "f^JJer^ne ff ^^re is broadband 

filter the di/dt signal to ^J'^^J^lter is provided for 
noise in the line current. The ^0 J"^ ""J; .^g^, output of 
^dded flexibility in future -^^f ^J^J^S^s whose outputs 
the filters is '"""^'^^"l^y ' ''^ tLeXld is exceded. The 
Change state when a P'^*'*"^^^*^ If lV^h filter's comparator 
n,icroprocessor ^^^f "^^^nf A^ed output of the 33 and 58 

individually and . ^"i^J^ceof a more broadband noise 

KHZ fil«",^°.;*"™r^hriiUer^ bandwidths. The conparator 
than that of either of the ^^i^^. ^ the clock of the 

output and the AND gates "^fy^^f ^J should be noted that the 
switched capacitor bandpass filters, it sno 
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MDing of the comparator outputs with ^'^tSKSf 

w fremiencv in the passbands of both the 33KH2 

'=T?JSz%iL«f m^H'be SmiuaneoSsly present and of 

eJi^t ii^mude in order to be considered broadband noise 
a^d therefor7be counted by the 33/58 counter. 




Figure 2 



to the third channel of the multiplexer. 

coupled to the winding of a ^^^^.^if^tor neutral detection 

thus connected, this forms a ig to 

System, The function of the ^--^^^^J^^^^ Se £™t 
i:S?:tS^SrisM:S rS:f5!c!ently lo. resistance 

grounded neutral condition exists. 



Ibedaciid 

« 



m. MIM7MTD1 from the ARM coinpany. It is 32 bit 

The processor is an ARM7MTO1 iro™ tn present embodiment. 

wide and has \^'l^^l'''^,ll^,Tc^ S f SHz Ihich is divided 

ihe mi«Jpr^essL analyzes the current 
by t«o ^o"^,^^* ^^i/Jt si^ls and by means of an arc detection 
ground fault and di/dt signaxs ^ voltage is fed to 

Algorithm makes a trip ^^^^^^ JJi^^.^^^^irby the flgorithm to 
voltage . 

bytes X 16 bits for a total of Si2 bytes . 

microprocessor. Alternately, cowx* 
condition. 

is accessible by pins TDI. TOO. ms. TCK ana t«.^ 

1- ™" ^»->K«.4 fhe trio signal buffer latches 

2hen a trip decision is rea^d "JJ^i^^ing circuit. In 

and drives the gate of an SCR o^^*",^''*^*^^;'' iJuence. the 
order to conserve jtored -J'^^J-i^^^^^riL^JTcirc;^^^ are 
microprocessor is halted P^*"""' a trip coil. In 

disabled. The SCR is " '"J^^bT^n^tarily shorted 

device and to subsequently xnterrupc xxow wi. 

« t... Circus ~«"-,srir«p««-^iMtU:' 

button. «h«» th. pub to " ^fS!' ciieuit to th. m 

tS Sicroprocwor to »t.r . t..t «od.. ^ 

®- 4« fc^st mode, the test signal buffer 

^^^^{S^z^:^^ :r reach 

:rs Sij :l ffiteS. na^iy 20 

m^ben used). 33 KH« and 58 KHz m turn. 

Additional operational ^^^^'J^Jf^;; purpose is to detect 

The ground fault detection feature s P^"""^ ^^ere a 

arciSg to ground, m "J^^.^^Src? -ity line 

grounding conductor is m the P^^^^"';^^^"; ^^^^r arc faults 
Lnductor. such f "^^^^^^^ •"f^'^"^^^^^ ^ discSssed earlier, by 
?;:°:::eTa^^:pSai»^^ -tral sensing 
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.-hifi feature can be used to provide personnel 

device forces a test f""";^""",-^ simultaneously forces the 
ground fault sensing ^J^f'^.^L S^i^ed previously. The 
microcontroller .^"^^^Jt of both the ground fault 

microprocessor ««nitors Che output o „ filters 

detection circuitry ^J^^f ^J^?^ the test winding) to determine 
(caused by the test buffer ^^^^^ if all signals are 

lU^.^'l^Tr.rl^^^^^ --^^Ving the teat passed. 

. calibration -tine allows tHe ^^^^^^^^^^.^^^1^^^^ 
the offset voltages generated by tne ^asurement circuits. 

Se line voltage, current *°Vlnrat ^Siodic intervals, the 
SLdiately Rowing Pcwer^up a^^^^^ During this ti«e 

micr<»roce8sor iniates a caiioratiu J* ^^^^^^^ circuits are 

the line voltage and ^^'^^^.^^Ive input terndnajs and 
Ltemally disconnected from their^r pe^^^^^^^ voltage. The 
Che amplifiers connected ^e^croprocessor and their 

offset voltages are ^oxeA offset voltages are 

values are stored in memory, ^^estorea .oftware. The 

subtracted from the -^^J^^^'i^ji^nalS aborting the first 
ground fault offset is """"^^.T^tors and reading the offset 
Jtage Bwpliti«r gain cip«citor directly from the 

^"f%rtS%S":Sy 5«::^SfLS;fr. th, .oftwre subtracts 
SS';.Se1:cS'Si leisured signal value. 



